Inhibition of cAMP-dependent protein kinase by adenosine cyclic 3'-, 5'-phosphorodithioate, a second cAMP antagonist.
A single sulfur substitution for either the axial or the equatorial exocyclic oxygen of adenosine cyclic 3', 5'-phosphate (cAMP) results in diastereometric phosphorothioate analogs of cAMP with agonist versus antagonist properties towards activation of cAMP-dependent protein kinase. Sulfur substitutions for both of the exocyclic oxygens of cAMP results in a dithioate analog of cAMP, adenosine cyclic 3', 5'-phosphorodithioate (cAMPS2), which has antagonist properties. cAMPS2 displaced [3H]cAMP from the binding sites on bovine heart Type II cAMP-dependent protein kinase as demonstrated by equilibrium dialysis experiments with an apparent Kd of 6.3 microM. The addition of 10, 30, or 100 microM cAMPS2 when measuring cAMP-induced activation of pure porcine heart Type II cAMP-dependent protein kinase resulted in a concentration-dependent increase in the amount of cAMP required to produce half-maximal activation (EC50). A plot of the EC50 values as a function of the cAMPS2 concentration resulted in a straight line from which a KI value of 4 microM was derived. cAMPS2 had no significant effect on the degree of cooperativity (n) of cAMP activation of the holoenzyme. These data suggest that the most important structural requirement for the dissociation of the holoenzyme is an equatorial exocyclic oxygen.